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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the invention 

[0001] Tlie present invention relates in general to a 
catalytic converter installed in an exhaust system of a 
motor vehicle to reduce noxious components contained 
in a gas exhausted from an engine of the motor vehicle. 
IS/lore specfflcally, the present Invention is concerned 
with a catalytic converter which has a honeycomb me- 
tallic catalyst bed unit mounted therein. 

2. Description of the Prior Art 

[0002] Hitherto, honeycomb beds have been widely 
used as a catalyst cannier for catalyst converters. Now- 
adays, some of the honeycomb beds are constructed of 
a sheet metal, such as a Fe-Cr-AI system ferrite stain- 
less steel sheet metal (viz., 20Cr-5AI-La-Fe) or the like. 
[0003] To produce such honeycomb metallic catalyst 
beds, various methods have been proposed and put Into 
practical use. One method is disclosed in Japanese Pat- 
ent First Provisional Publication 1 -2421 52. In this meth- 
od, an elongate corrugated sheet metal and an elongate 
flat sheet metal are put on each other and then they are 
rolled up to produce a metallic bed In the shape of cyl- 
inder or elliptic cylinder. Then, to suppress relative dis- 
placement between the two sheet metals, the metallic 
bed is subjected to a soldering process to solder or 
braze contacting portions of the two sheet metals. Laser 
soldering and vacuum brazing methods are commonly 
used for such soldering. In another method, corrugated 
sheet metals of different widths and flat sheet metals of 
different widths are alternately put on one over another 
to produce a metallic bed in the shape of cylinder or el- 
liptic cylinder. Then, the metallic bed is subjected to a 
soldering process for soldering the sheet metals. The 
metallic bed thus produced In the above-mentioned 
manners has a plurality of through cells 5 as is shown 
In Fig. 20. In this drawing, denoted by numerals 1 and 
3 are the corrugated and flat sheet metals respectively. 
These two types of sheet metals 1 and 3 are soldered 
or brazed at portions 7. As shown, each of through cells 
5 defined in the metallic bed has a generally triangular 
cross section. The produced metallic bed is then sub- 
jected to a catalyst treating process to have surfaces of 
the through cells 5 coated with catalyst layer. Usually, 
for the catalyst treating process, a dipping method is 
used wherein the metallic bed is dipped in a wash coat 
solution for a given time. The wash coat solution Is a 
solution containing catalyst, y-alumlna and additives. 
Thus, when the metallic bed is taken out from the solu- 
tion, the entire surfaces of the through cells 5 are coated 
with the wash coat layer or catalyst layer. The metallic 
bed is then heated to dry up the catalyst layer on the 
surfaces. The metailb catalyst bed is then encased in a 



metallic case and soldered to the same. 
[0004] However, due to inherent construction , the cat- 
alytic converter produced in the above-mentioned con- 
ventional methods has the following drawbacks. 

5 [0005] First, as is seen from Fig. 20, when the metallic 
bed is dipped up out of the wash coat solution, surfaces 
of through cells 6 are coated or wetted with the solution 
or catalyst layer 9. However, as Is seen from this draw- 
ing, at portions 'T' where an acute angle is defined be- 
to tween mutually soldered segments of the two types of 
sheet metals 1 and 3, there is collected a larger amount 
of catalyst due to the nature of surface tension of solu- 
tion at such acute angle spaces. This means that an ef- 
fective surface area of the catalyst layer on the surfaces 

15 of the through cells 5 is reduced by a certain degree and 
most of the catalyst in the portions T" is wastefully used. 
[0006] Second, usage of two types of sheet metals 
tends to lower the solidity or mechanical strength pos- 
sessed by the metallic bed. In fact, the flat sheet metal 

20 can not smoothly absorb the thermal stress like In a 
manner as is exhibited by the con-ugated sheet metal. 
Thus, when the metallic bed constructed of the two 
types of sheet metals Is exposed to the highly heated 
exhaust gas for a long time, a considerable def omiation 

2s tends to occur in the bed due to the themial stress dif- 
ference between the two types of sheet metals. 
[0007] Third, soldering or brazing the two types of 
sheet metals needs a skilled and thus expensive tech- 
nique. If the soldering or brazing is poorly made, un6e- 

30 sired film-out phenomenon of the layered sheet metals 
of the metallic bed tends to occur. 
[0008] US 5 202 303 discloses a multiple stage com- 
bustion apparatus usable in a high temperature environ- 
ment. A first stage of the apparatus is a reactor formed 

35 of a metal strip coated with a catalyst only on one side. 
The strip is also con-ugated with a herring bone pattern. 
The single coated side of the metal defines the walls of 
the channels in every other row. The herring bone cor- 
rugations prevent the layers of metal from nesting to- 

^ gether and also define zigzag paths for flow of combus- 
tion gas. 

SUMMARY OF THE INVENTION 

45 [0009] It is therefore an object of the present invention 
to provide a catalytic converter which is free of the 
above-mentioned drawbacks. 
[0010] It is another object of the present invention to 
provide a honeycomb metallic catalyst bed unit which is 

50 free of the above-mentioned drawbacks. 

[001 1 ] According to a first aspect of the present inven- 
tion, there is provided a catalytic converter which com- 
prises a plurality of corrugated sheet metal portions 
which are put on one another to constitute a honeycomb 

55 metallic catalyst bed, each sheet metal portion having 
aplurality of straight, parallel, altemate ridge and groove 
portions, so that when each upper sheet metal portion 
is properly put on a corresponding lower sheet metal 



portion having the groove portions of the upper sheet 
metal portion put on the ridge portions of the lower sheet 
metal portion, there are defined therebetween a plurality 
of through cells each having a regular square cross sec- 
tion; a casefor encasing therein the honeycomb metallic 
catalyst bed; and inlet and outlet pipes which are con- 
nected to front and rear ends of the case. 
[0012] According to a second aspect of the present 
invention, there is provided a honeycomb metallic cata- 
lyst bed unit for a catalytic converter. The unit comprises 
a plurality of corrugated sheet metal portions which are 
put on one another to constitute a honeycomb metallic 
catalyst bed, each sheet metal portion having a plurality 
of straight, parallel, alternate ridge and groove portions, 
so that when each upper sheet metal portion is properiy 
put on a corresponding lower sheet metal portion having 
the grx)ove portions of the upper sheet metal portion put 
on the ridge portions of the lower sheet metal portion, 
there are defined therebetween a plurality of through 
cells each having a regular square cross section; and a 
case for encasing therein the honeycomb metallic cat- 
alyst bed. 

BRIEF DESCRIPTION OF THE DRAWING 

[0013] Other objects and advantages of the present 
Invention will become apparent from the following de- 
scription when tal<en in conjunction with the accompa- 
nying drawings, in which: 

Fig. 1 is a partial and perspective view of a honey- 
comb metallic catalyst bed unit which constitutes an 
essential part of a is catalytic converter of a first em- 
bodiment of the present invention; 
Fig. 2 is an illustration for explaining the method of 
producing the honeycomb metallic catalyst bed unit 
of Fig. 1; 

Fig. 3 is a partial, enlarged and perspective view of 
one of corrugated sheet metals used for producing 
the metallic bed unit of Fig. 1 ; 
Fig. 4 is an illustration explaining the manner in 
which each upper sheet metal is put on correspond- 
ing lower sheet metal for producing the metallic bed 
unit of Fig. 1; 

Fig. 5 is an enlarged sectional view taken along the 
lineV-V of Fig. 1; 

Fig. 6 is an enlarged sectional view of through cells 
defined in the metallic bed unit of Fig. 1 ; 
Fig. 7 Is a sectional view of the catalytic converter 
of the first embodiment, which has the honeycomb 
metallic cataiyst bed unit of Fig. 1 mounted therein; 
Fig. 8 is a sectional view taken along the line VIII-VI- 
II of Fig. 7; 

Fig. 9 is an enlarged sectional view of an essential 
portion of a catalytic converter which is a second 
embodiment of the present invention; 
Fig. 1 0 Is a sectional view of a catalytic converter 
which is a third embodiment of the present inven- 
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tion; 

Fig. 11 is a sectional view taken along the line Xl-Xl 

of Fig. 10; 

Fig. 12 is a partial, enlarged and perspective view 
of one of corrugated sheet metals used for produc- 
ing a modified metallic bed unit for a catalytic con- 
verter of a fourth embodiment of the present inven- 
tion; 

Fig. 13 is a perspective view of a catalyst bed unit 
for a catalytic converter of a fifth embodiment of the 
present invention; 

Fig. 14 is an illustration explaining the method of 
producing a metallic bed unit for the catalytic con- 
verter of the fifth embodiment; 
Fig. 15 is a partial, enlarged and perspective view 
of an elongate conugated sheet metal used for pro- 
ducing the metallic bed unit for the catalytic convert- 
er of the fifth embodiment; 
Fig. 16 is an illustration explaining the steps of rott- 
ing up the cormgated sheet metal for producing the 
metallic bed unit for the catalytic converter of the 
fifth embodiment; 

Fig. 17 is a view simitar to Fig. 5, but showing the 
sectional view of the catalyst bed unit for the cata- 
lytic converter of the fifth embodiment; 
Fig. 1 8 is a sectional view of the catalytic converter 
of the fifth embodiment; 

Fig. 19 is an enlarged view of through cells defined 
in the metallic bed unit for the catalytic converter of 
the fifth embodiment; and 
Fig. 20 is an enlarged view of through cells defined 
in a honeycomb metallic catalyst bed unit for a con- 
ventional catalytic converter 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0014] Refemng to Figs. 1 to 11 of the drawings, par- 
ticulariy Fig. 7, there is shown a catalytic converter 100 
which is afirst embodiment of the present invention. The 
catalytte converter 100 has a honeycomb metallic cata- 
lyst bed unit 10 mounted therein. 
[001 5] As is seen from Figs. 1 and 2 , the metallic cat- 
alyst bed unit 10 comprises a plurality of corrugated 
sheet metals 1 3 which are put on one another in a man- 
ner as will be described hereinafter, The metals 13 are 
constructed of for example Fe-Cr-AI alloy orthe like. The 
sheet metals 1 3 are equal in length but different in width, 
it is to be noted that the length of tiie sheet metal 13 is 
a dimension measured along the cormgations and the 
width of the sheet metal 13 is a dimension measured 
across the corrugations. As is understood from Fig. 2, 
until the vertically middle position of the bed unit 1 0, the 
widths of the stacked sheet metals 13 gradually in- 
crease with increase of distance from the lowest part, 
and after the middle position, the widths of the stacked 
sheet metals 13 gradually decrease. 
[0016] The metallk; catalyst bed unit 10 is produced 
by taking the following steps. 
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[001 7] First, a plurality of corrugated sheet metals 1 3 
are prepared, which are equal in length but different in 
width. As is seen from Fig. 3, each of the conjugated 
sheet metals 13 is produced by applying a known lou- 
ver-corrugation fomiing process to a flat sheet metal. 
With this process, a plurality of straight, parallel, alter- 
nate ridge and groove portions 15 and 17 are formed in 
the sheet metal 1 3 at a given pitch, as shown. As is seen 
from Fig. 5, each of the ridge and groove portions 15 
and 17 is defined by two jointed segments which meet 
at right angles (viz., at 90**). 

[0018] As is seen from Figs. 3, 4 and 5, particularly 
Fig. 3, every second ridge portions 15 of each sheet 
metal 13 have each at longitudinally spaced positions 
two pressed out portions 19 which extend downward. If 
desired, more than two pressed out portions 1 9 may be 
provided in the ridge portion 1 5. Furthermore, if desired, 
such pressed out portions 19 may be provided In every 
three ridge portions 15 of each sheet metal 13. 
[0019] As is seen from Fig. 5, each pressed out por- 
tion 1 9 is defined by two jointed segments which meet 
at right angles. For stacking the sheet metals 13, a first 
sheet metal 1 3a is put on a flat table (not shown). Then, 
a second sheet metal 13b is put on the first sheet metal 
13a in parallel having bottoms of the groove portions 
17b of the second sheet metal 13b put on tops of the 
ridge portions 15a of the first sheet metal 13a. In this 
case, the downwardly pressed out portions 1 9b of the 
second sheet metal 13b are neatly put into the con-e- 
spending groove portions 17a of the first sheet metal 
13a. With this, lateral displacement between the first 
and second sheet metals 13a and 13b is suppressed. 
That is, the downwardly pressed out portions 1 9b can 
serve as laterally positioning members of the second 
sheet metal 1 3b relative to the first sheet metal 1 3a and 
vice versa. 

[0020] Then, a third sheet metal 1 3c is put on the sec- 
ond sheet metal 1 3b in the same manner as is described 
hereinabove. In this case, the downwardly pressed out 
portions 19c of the third sheet metal 13c are neatly put 
into the corresponding groove portions 1 7b of the sec- 
ond sheet metal 13b. Thus, lateral displacement be- 
tween the second and third sheet metals 13b and 13c 
is suppressed. 

[0021] Then, fourth, fifth, sixth .. n-th sheet metals 
13d, 13e, 13f ...132 are put on one another in order in 
the same manner. Thus, when all of the sheet metals 
13a, 13b, 13c ... 13z are properly stacked, they consti- 
tute such a honeycomb metallic bed 11, as is partially 
shown in Fig. 1 . Due to the reason as mentioned here- 
inabove, undesired lateral displacement between any 
two contacting sheet metals 1 3 is suppressed, and thus 
the metallic bed 11 has a certain resistance against an 
external force applied thereto from a lateral direction. 
[0022] Then, as is seen from Figs. 2 and 7, the me- 
tallic bed 11 is tightly received in a metallic case 23 to 
constitute the metallic catalyst bed unit 1 0. To facilitate 
the wori( for receiving the metallic bed 1 1 in the case 23, 



the case 23 may be of a split type. Of course, when using 
the split type, welding is needed for uniting the case after 
encasing the metallic bed 11 . As is seen from Fig. 7. the 
length of the metallic case 23 is greater than that of the 
5 metallic bed 11, so that longitudinal ends 11a and 11b 
of the metallic bed 11 are fully received within or con- 
cealed by the case 23. 

[0023] As is seen from Fig. 5, the metallic catalyst bed 
11 has a plurality of axially extending through cells 21 
defined therein, each being bounded by two jointed seg- 
ments of each ridge portion 15 and two jointed segments 
of each groove portion 1 7. 

[0024] It is now to be noted that each of the through 
cells 21 has a regular square cross section. 
[0025] The metallic catalyst bed un it 1 0 thus produced 
is dipped in a wash coat solution for having the surfaces 
of the through cells 21 coated with a catalyst layer 31 
as is seen from Fig. 6. Preferably, In place of the dipping 
method, a so-called solution flowing method may be 
used for saving the wash coat solution. In this method, 
the metallic catalyst bed unit 1 0 is stood vertically on an 
annular jig (not shown). That is, the annular jig supports 
thereon a periphery of a lower end (11a, see Fig. 7) of 
the metallic bed 11 of the unit 10, and the wash coat 
solution is flowed down from a position above an upper 
end (lib, see Fig. 7) of the metallic bed 11 of the unit 
1 0. With this, the solution is naturally led into the through 
cells 21 to wet the surfaces of the cells 21 with the so- 
lution. It is to be noted that because the periphery of the 
lower end 1 1 a of the metallic bed 1 1 is supported by the 
annular jig, downward film-out phenomenon of the lay- 
ered sheet metals 13 within the case 23 Is assuredly 
suppressed. This advantageous function may be under- 
stood from the drawing of Fig. 7 when considering the 
inlet pipe 25 as the annular jig. Before drying the catalyst 
layer 31 onthesurfacesof thethroughcells21, a known 
suction process Is earned out for obtaining a uniformed 
thickness of the layer 31 of the catalyst on the surfaces. 
p)026] Then, as is seen from Fig. 7, inlet and outlet 
metallic pipes 25 and 27 are connected to the metallic 
catalyst bed unit 10. As shown, an enlarged outlet por* 
tion 25a of the inlet pipe 25 and an enlarged inlet portion 
27a of the outlet pipe 27 are sealingly received in inlet 
and outlet portions of the metallic case 23 respectively. 
A known welding technique Is used for securing the case 
23 to the pipes 25 and 27. It is to be noted that within 
the metallte case 23, the metallic bed 11 Is sandwk^hed 
by the enlarged end portions 25a and 27a of the pipes 
25 and 27. Thus, undesired film-out phenomenon of the 
layered sheet metals 13 within the case 23 is sup- 
pressed. 

[0027] In the following, advantages of the catalytic 
converter 1 00 of the first embodiment will be described. 
[0028] First, there is no need of soldering or brazing 
the mutually contacting sheet metals 13. That is, for the 
following reasons, a fixed connection of these sheet 
metals 1 3 is achieved in the converter 1 00 without such 
an expensiveconnecting technique. As is seen from Fig. 
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5, lateral dispiacement between any two nnutually con- 
tacting sheet metals 13 is suppressed by the downward- 
ly pressed out portions 1 9 snugly received in the groove 
portions 1 7, and axial displacement between them is 
suppressed by the enlarged ends 25a and 27a of the 5 
inlet and outlet pipes 25 and 27. For the same reason, 
there is no need of soldering or brazing each sheet metal 
13 to the metallic case 23. 

[0029] Second, as is seen from Fig. 6, when the me- 
tallic bed unit 10 is subjected to the wash coat treating 
process, the surfaces of the through cells 21 are coated 
with the catalyst layer 31 , Also in this case, a certain 
amount of catalyst is collected at portions "t" where any 
two jointed segments of the sheet metals 13 meet at 
right angles. However, since the right angle is an obtuse 
angle which is greater than the acute angle possessed 
by the conventional metallic bed of Fig. 21 , the amount 
of catalyst collected at such portions T is smaller than 
that collected at the portions 'T' of the conventional one. 
Thus, the catalyst layer on the surfaces of the through 
cells 21 can have a larger effective area than that pos- 
sessed by the conventional one. In other words, in the 
invention, wasting of the catalyst Is minimized. 
[0030] Third, since the catalyst bed 1 1 is produced by 
using only one type of sheet metals 13, defomnation of 
the bed 11 caused by the thermal stress difference be- 
tween two types of sheet metals like in the case of the 
conventional bed of Fig. 21 is suppressed or at least 
minimized. 

[0031] Referring to Fig, 9, there is partially shown a 
catalytic converter 200 which is a second embodiment 
of the present invention. In this embodiment, the en- 
larged inlet portion 27a of the outlet pipe 27 has a radi- 
ally inwardly protruded flange 37 which abuts against 
the rear end lib of the metallic bed 11 in the case 23. 
Although not shown in the drawing, the enlarged outlet 
portion (25a, see Fig. 7) of the inlet pipe 25 has also a 
radially inwardly protruded flange which abuts against 
the front end 1 1 a of the metallic bed 1 1 . In this embod- 
iment, suppression of the axial displacement between 
the sheet metals 13 is much assured. 
[0032] Referring to Figs. 10 and 11 , there is partially 
shown a catalytic converter 300 which is a third embod- 
iment of the present invention. In this embodiment, a 
rear end of the metallic case 23 is formed with an in- 
wardly extending flange 37 which abuts against the rear 
end 1 1 b of the metallic bed 1 1 in the case 23. The flang- 
ed portion of the case 23 is received In the enlarged inlet 
portion of the outlet pipe 27. as shown. Also in this em- 
bodiment, suppression of the axial displacement be- 
tween the sheet metals 13 is much assured. 
[0033] Referring to Fig. 1 2, there is shown one of cor- 
rugated sheet metals 13' for a metallic bed mounted in 
a catalytic converter 400 of a fourth embodiment of the 
present invention. As shown, the sheet metal 13' has, 
in addition to the downwardly pressed out portions 19, 
a plurality of upwardly pressed out portions 43 which 
serve as a stopper means for suppressing the axial dis- 



placement between the two mutually contacting sheet 
metals 13'. That is, every second groove portions 1 7 of 
each sheet metal 13' have each at longitudinally spaced 
positions two pressed out portions 43 which extend up- 
ward. When a second sheet metal (13') is properly put 
on a first sheet metal 13', each upwardly pressed out 
portion 43 of the first sheet metal 13' is neatly received 
in a recessed back part of the corresponding ridge por- 
tion (1 5) of the second sheet metal (1 3*) while engaging 
at one edge thereof with the downwardly pressed out 
portion (19) of the second sheet metal (13'). When a 
third sheet metal (13') is properly put on the second 
sheet metal (13'), each upwardly pressed out portion 
(43) of the second sheet metal (13') is neatly received 
in a recessed back part of the corresponding ridge por- 
tion (15) of the third sheet metal (13') while engaging at 
one edge thereof with the downwardly pressed out por- 
tion (19) of the third sheet metal (13'). Like this, when 
fourth, fifth, sixth ... n-th sheet metals (13') are properly 
put on one another In the same manner, there occurs 
engagement between the upwardly and downward 
pressed out portions (43, 19) of the mutually contacting 
lower and upper sheet metals (13'). Thus, in this fourth 
embodiment 400, the axial displacement between the 
sheet metals 13' is much assuredly suppressed. 
[0034] Ref ening to Figs. 1 3 to 1 9, particularty Fig. 13, 
there is shown a catalytic converter 500 which Is a fifth 
embodiment of the present Invention. The catalytic con- 
verter 500 has a honeycomb metallic catalyst bed unit 
110 which is shown in Fig. 13. 
[0035] The metallic catalyst bed unit 1 1 0 is produced 
by taking the following steps. 

[0036] First, as is seen from Fig. 1 4, a single elongate 
comigated sheet metal 113 Is rolled up many times by 
a rolling machine (not shown) for producing a honey- 
comb metallic bed 111. 

[0037] The detail of the sheet metal 1 13 is shown in 
Fig. 15. As is seen from this drawing, the sheet metal 
113 has substantially the same construction as the 
sheet metal 13' used in the above-mentioned fourth em- 
bodiment 400 of Fig. 12. That Is, the sheet metal 113 
has downwardly pressed out portions 1 9 extending from 
the ridge portions 15 and upwardly pressed out portions 
43 extending from the groove portions 17. 
[0038] When the produced metallic bed 111 has a 
shape of elliptic cylinder as shown, the same inevitably 
has two curved portions "C" at both sides of a major 
straight portion "M". In the major straight portion "M", as 
is understood from Fig. 17, alternate portions of the 
sheet metal 113 are neatly or regularly put on another 
in parallel having bottoms of the groove portions 17 of 
each upper portion put on tops of the ridge portions of 
each lower portion. Thus, through cells 21 defined in the 
major straight portion "M" have each a regular square 
cross section, as shown. 

[0039] During the rolling of the sheet metal 113, alter- 
nate portions 1 1 3a, 1 1 3b .. .1 1 3z of the same are put on 
one after another in such a way as is shown in Fig. 16. 
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Furthermore, in the major portion as is seen from 
Fig. 1 7, each downwardly pressed out portion 1 9 of each 
upper portion is neatly received in the corresponding 
groove portion of each lower portion to suppress lateral 
displacement between the two portions, and each up- 
wardly pressed portion 43 of each lower portion is neatly 
received in a recessed back part of the corresponding 
ridge portion of each upper portion while engaging at 
one edge thereof with the downwardly pressed out por- 
tion 19 of each upper portion thereby to suppress axial 
displacement between the two portions. 
[0040] While, in the curved portions "C", alternate por- 
tions of the sheet metal 113 are put on another irregu- 
larly. Thus, through cells 21 ' defined in these cun^ed por- 
tions "C" fail to have a regular square cross section. 
[0041 ] As shown in Fig. 1 8, the metallic bed 1 1 1 thus 
produced in the above*mentioned manner is tightly re- 
ceived in a metallic case 123. The case 123 shown in 
this drawing is of a split type including two half -shells 
1 23a and 1 23b. The case 1 23 has two enlarged annular 
portions 29a and 29b into which the upwardly (or radially 
outwardly) pressed out portions 43 of the outennost por- 
tion of the sheet metal 113 are received. With this, the 
honeycomb metallic catalyst bed 110 is produced. As 
shown, the length of the metallic case 123 is greater 
than that of the metallic bed 111, so that longitudinal 
ends 111a and 1 1 1 b of the metallic bed 111 are fully re- 
ceived within or concealed by the case 123. After the 
metallic catalyst bed unit 110 is subjected to a catalyst 
treating process In the above-mentioned manner, inlet 
and outlet pipes 25 and 27 are connected to the metallic 
catalyst bed 110 in the above-mentioned manner. 
[0042] To those skilled in the ait, it is easily under- 
stood that the above-mentioned advantages possessed 
by the first embodiment 100 are equally possessed by 
the second, third, fourth and fifth embodiments 200, 
300, 400 and 500 of the present invention. 



Claims 

1 . A honeycomb metallic catalyst bed unit comprising: 

a plurality of corrugated sheet metal portions 
(13) which are put on one another, each sheet 
metal portion (13) having a plurality of straight, 
parallel, alternate ridge (15) and groove (17) 
portions, so that when each upper sheet metal 
portion is properly put on a corresponding lower 
sheet metal portion having the groove portions 
(1 7) of the upper sheet metal portion put on the 
ridge portions (15) of the iower sheet metal por- 
tion, there are defined therebetween a plurality 
of through cells (21) each having a regular 
square cross section; 

a case (23); 



characterized in that 

said honeycomb metallic catalyst bed unit compris- 
es a first stopper means Including portions (19) 
pressed out downward from the ridge portions (1 5). 

5 so that when each upper sheet metal portion is 
properly put on a con-esponding iower sheet metal 
portion, each of the downwardly pressed out por- 
tions (19) of the upper sheet metal portion is re- 
ceived in the groove portion (1 7} of the lower sheet 

10 metal portion to suppress a lateral displacement be- 
tween the two sheet metal portions. 

2. A honeycomb metallic catalyst bed unit as claimed 
in ciaim 1 , in which each of said through cells is de- 

15 fined by two jointed segments of the ridge portion 
of the upper sheet metal portion and two Jointed 
segments of the lower sheet metal portion. 

3. A honeycomb metallic catalyst bed unit as claimed 
20 in claim 1 , further comprising: 

second stopper means which suppresses an 
axial displacement between the upper and low- 
er sheet metal portions. 

25 

4. A honeycomb metallic catalyst bed unit as claimed 
in ciaim 3, in which said second stopper means 
comprises portions pressed out upward from the 
groove portions, so that when each upper sheet 

30 oietal portion is properly put on the corresponding 
lower sheet metal portion, each of the upwardly 
pressed out portions of the lower sheet metal por- 
tion Is receives in a recessed back part of the ridge 
portion of the upper sheet metal portion while en- 

^ gaging at one edge thereof with the downwardly 
pressed out portion of the upper sheet metal portion 
thereby to suppress an axial displacement between 
the two sheet metal portions. 

^ 5. A honeycomb metallic catalyst bed unit as claimed 
in claim 4, in which the downwardly pressed out por- 
tions are formed in every second ridge portions of 
each sheet metal portion, and in which the upwardly 
pressed out portions are formed in every second 

^ groove portions of each sheet metal portion. 

6. A honeycomb metallic catalyst bed unit as claimed 
In claim 4, in which said second stopper means 
comprises: 

50 

a flange portion radially inwardly protruded 
from a rear end of said case, said flange portion 
abutting against an axial rear end of said hon- 
eycomb metallic catalyst bed. 

55 

7. A honeycomb metallic catalyst bed unit as claimed 
in claim 1 , in which said conugated sheet metal por- 
tions are portions defined and possessed by a sin- 
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gle elongate corrugated sheet metal which is rolled 
up. 

8. A catalytic converter comprising: 

a honeycomb metallic catalyst bed unit as de- 
fined in any of claims 1-7; and 

Inlet (25) and outlet (27) pipes which are con- 
nected to front and rear ends of said case (23). 

9. A catalytic converter as claimed in claim 8, in which 
said second stopper means comprises: 

an outlet end of said inlet pipe, said outlet end 
abutting against an axial front end of said hon- 
eycomb metallic catalyst bed; and 

an inlet end of said outlet pipe, said Inlet end 
abutting against an axial rear end of said hon- 
eycomb metallic catalyst bed. 

10. A catalytic converter as claimed in claim 9, in which 
the outlet and inlet ends of said inlet and outtet'pipes 
are respectively fomned with radially inwardly pro- 
truded flange portions which abut against the axial 
front and rear ends of said honeycomb metallic cat- 
alyst bed. 



PatentansprQche 

1 . Metallische Wabenlcdrperkatalysatorbettelnheit 
mit: 

mehreren gerippten Schichtmetallbereichen 
(13), die aufeinandergelegt sind, wobei Jeder 
Schichtmetallberelch (1 3) mehrere gerade par- 
allele abwechselnde Steg-(15) und Rillen-(17) 
-Bereiche derart aufweist, dass, wenn jeder 
obere Schichtmetallbereich geeignet auf einen 
entsprechenden unteren Schichtmetallbereich 
gesetzt ist, die Rillenberelche (1 7) des oberen 
Schichtmetallbereichs auf den Stegbereichen 
(15) des unteren Schichtmetallbereichs liegen, 
dazwischen mehrere Durchgangszellen (21) 
mit jeweils einem gleichmaBigen quadrati- 
schen Querschnrtt definiert sind; 

einem Gehause (23); 

dadurch gekennzeichnet, dass 

die metallische Wabenkorperkatalysatorbetteinheit 
eine erste Stoppeinrichtung mit Bereichen (1 9) um- 
fasst, die von den Stegbereichen (15) nach unten 
herausgedrucict sind, so dass, wenn jeder obere 
Schichtmetallbereich geeignet auf einem entspre- 
chenden unteren Schichtmetallbereich liegt, jeder 



nach unten herausgedrtickten Bereiche (19) des 
oberen Schichtmetallbereichs in dem Rillenbereich 
(17) des unteren Schichtmetallbereichs aufgenom- 
men ist, um eine seitliche Verschiebung zwischen 
5 den beiden Schichtmetallbereichen zu vermeiden. 

2. Metallische Wabenkorperkatalysatorbetteinheit 
nach Anspruch 1 . in der jede der Durchgangszellen 
durch zwel verbundene Segmente des Stegbe- 

10 reichs des oberen Schichtmetallbereichs und zwei 
verbundene Segmente des unteren Schichtmetall- 
bereichs definiert ist. 

3. Metallische Wabenkdrperkatalysatorbetteinheit 
IS nach Anspruch 1 , die ferner umfasst: 

eine zweite Stoppeinrichtung, die eine axiale 
Verschiebung zwischen den oberen und unte- 
ren Schichtmetallbereichen vemrieidet. 

20 

4. Metallische Wabenkorperkataiysatorbettelnhelt 
nach Anspruch 3, in der die zweite Stoppeinrich- 
tung von den Rillenbereichen nach oben herausge- 
druckte Bereiche aufweist, so dass. wenn jeder 

25 obere Schichtmetallbereich geeignet auf dem ent- 
sprechenden unteren Schichtmetallbereich liegt, 
Jeder der nach oben herausgedrtickten Bereiche 
des unteren Schichtmetallbereichs in einem vertief- 
ten Ruckenteil des Stegberelchs des oberen 
30 Schichtmetallbereichs aufgenommen wird, und 
sich dabei mit dem nach unten herausgedruckten 
Bereteh des oberen Schichtmetallbereichs im Eln- 
griff befindet, um damit eine axiale Verschiebung 
zwischen den beiden Schichtmetallbereichen zu 
35 unterdrOcken. 

5. Metallische Wabenkorperkatalysatorbettelnheit 
nach Anspruch 4, in der die nach unten herausge- 
drtickten Bereiche in jedem zweiten Stegbereich je- 

40 des Schichtmetallbereichs ausgeblldet sind, und in 
der die nach oben herausgedruckten Bereiche in je- 
dem zweiten Rillenbereich jedes Schichtmetallbe- 
reichs ausgeblldet sind. 

<5 6. Metallische Wabenkdrperkatalysatorbettelnheit 
nach Anspruch 4, in der die zweite Stoppeinrich- 
tung umfasst: 

einen Flanschbereich, der radial einwarts von 
50 einem hinteren Ende des Gehauses hervor- 

steht, wobei der Flanschbereich an ein axiales 
hinteres Ende des metaliischen Wabenkorper- 
katalysatorbett st63t. 

55 7. Metallische Wabenkdrperkatalysatorbettelnheit 
nach Anspmch 1 , in der die gerippten Schichtme- 
tallberetche Bereiche sind, die durch einzelnes 
langliches geripptes Schichtmaterial definiert sind, 
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das aufgewickelt ist. 

8. Katalysator mit: 

einer metaltische Wabenkdrperkatalysator- 
betteinhelt nach einem der Anspmche 1 -7; und 

Einlass- (25) und Auslass-(27)-Leitungen, die 
mit vorderen und hinteren Enden des Gehau- 
ses (23) verbunden sind. 

9. Katalysator nach Anspruch 8, In der die zweite 
Stoppeinrichtung umfasst: 

ein Auslassende der EInlassleitung, wobei das 
Auslassende gegen ein axiales Vorderende 
des metalllschen Wabenkdrperkatalysatorbett 
std3t; und 

ein Einiassende der Ausiassleitung, wobei das 
Einlassende gegen ein axiaies liinteres Ende 
des metallischen Wabenkdrperkatalysatorbett 
stoBt. 

10. Katalysator nach Anspruch 9, in dem die Auslass- 
und Einlassenden der Einlassund Auslassleitungen 
Jewells aus radial einwarts gerichteten vorstehen- 
den Ftanschberelchen gebildet sind, die an die 
axialen vorderen und hinteren Enden des metalli- 
schen Wabenkdrperkatalysatorbetts angrenzen. 



Revendications 

1. Unite d'un nid d'abeilles et d'un catalyseur en lit k 
metal comprenant : 



seur en lit k mdtal comprend un premier moyen d'ar- 
r5t pr6sentant des portions (19) press6es vers le 
bas depuis les portions de nervure (1 5) de telle sor- 



te que lorsque chaque portion de tdle sup^rieure 
est p1ac6e correctement sur une portion de t6te in- 
f6rieure correspondante, chacune des portions 
press^es vers le bas (19) de la portion de tole su- 
5 p^rieure est re^ue dans la portion de rainure (17) 
de la portion de t6le inf^rieure pour supprimer un 
diplacement lateral entre les deux portions de t6le. 

2. Unitd d'un nid d'abeilles et d'un catalyseur en lit k 
10 m^tal selon la revendlcation 1 , oD chacune desdites 

alv^les traversantes est dSfinie par deux seg- 
ments joints de la portion de nervure de la portion 
de t6le sup^rieure et deux segments joints de la 
portion de tdle InfSrIeure. 

15 

3. Unlt6 d'un nid d'abeilles et d'un catalyseur en lit k 
m^tal selon la revendlcation 1, comprenant en 
outre : 

20 un second moyen d'an-et qui supprime un de- 

placement axial entre les portions de tdle su- 
perieure et inferleure. 

4. Unit6 d'un nid d'abeilles et d'un catalyseur en lit k 
^ m6Xa\ selon la revendication 3, oD ledit second 

moyen d'arr^t comprend des portions press6es 
vers le haut depuis les portions de rainure de telle 
sorte que lorsque chaque portion de tdle superieure 
est plac^e correctement sur la portion de tdle inf6- 
30 rieure correspondante, chacune des portions pres- 
s6es vers le haut de la portion de tdle inf^rieure est 
regue dans une partie arri^re 4vld^e de la portion 
de nervure de la portion de tdle superieure tout en 
dtant mise en prise, k I'un de ses bords, avec la por- 
35 tion press^e vers le bas de la portion de tdle supe- 
rieure pour supprimer ainsi un deplacement axial 
entre les deux portions de tdle. 

Unite d'un nid d'abeilles et d'un catalyseur en lit k 
metal selon la revendlcation 4, oCi les portions pres- 
s§es vers le bas sont fonnees dans chaque deuxie- 
me portion de nervure de chaque portion de tdle, et 
ou les portions pressees vers le haut sont fomiees 
dans chaque deuxi6me portion de rainure de cha- 
que portion de tdle. 

Unite d'un nid d'abeilles et d'un catalyseur en lit k 
metal selon la revendtoatlon 4, oCi ledrt deuxieme 
moyen d'arret comprend : 

une portion de rebord faisant saillie radiale- 
ment vers I'interieur depuis une extr6mit6 an-ie- 
re dudit boTtier, ladite portion de rebord butant 
centre une extremite arriere axiale dudit cata- 
lyseur en lit k metal, k nid d'abeilles. 

7. Unite d'un nid d'abeilles et d'un catalyseur en lit k 
metal selon la revendk:ation 1 , ou lesdites portions 



plusieurs portions metalliques en tdle onduiee 
(13) qui sont placees les unes sur les autres, 5. 
chaque portion de tdle (13) presentant plu- 40 
sieurs portions de nervure (15) et de rainure 
(17) rectilignes, parail^les, altemantes de telle 
sorte que lorsque chaque portion de tdle supe- 
rieure est plac6e correctement sur une portion 
de tdle inferieure correspondante presentant 
les portions de rainure (1 7) de la portion de tdle 
superieure placee sur les portions de nervure 6. 
(15) de la portion de tdle inferieure. sont defi- 
nies entre celles-ci plusieurs alveoles traver- 
santes (21) chacune d'une section transversale so 
carree reguliere ; 
un boTtier (23) ; 

earacterisee en ce que 

ladite unite d'un nid d'abeilles et d'un cataly- ss 
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de tdle onduldes sont des portions d^finies par et 
appartenant k une seule t61e ondul^e oblongue qui 
est enroutde. 

8. Convertisseur oatatytique comprenant : s 

une un\t6 d'un nid d'abeilles et d'un catatyseur 
en lit k m6tal selon I'une des revendicatlons 1 
k7\et 

10 

des tuyaux d'entr^e (25) et de sortie (27) qui 
sont relies aux extrdmit^s avant et arri^re dudit 

boTtier (23). 

9. Convertisseur catalytique selon la revendication 8, ^5 
oCi ledit second moyen d'an^&t comprend : 

une extrSmit^ de sortie dudit tuyau d'entr^e, la- 
dlte extremite de sortie butant contre une ex- 
tremite f rontale axiale dudit catatyseur en lit k 20 
mdtal, k nid d'abeilles ; et 

une extremite d'entree dudit tuyau de sortie, la- 
dite extrdnriit6 d'entree butant contre une extrd- 
mit6 arri^re axiale dudit catatyseur en lit k m6- 
tal, k nid d'abeilles. 

10. Convertisseur catalytique selon la revendication 9, 
ou les extr6mit6s de sortie et d'entr§e desdits 
tuyaux d'entree et de sortie pr^sentent respective- 30 
ment des portions de bride faisant salllie radiale- 
ment vers I'interieur qui butent contre les extr^mit^s 
axiates avant et arri^re dudit convertisseur en lit k 
m6tal, k nid d'abeilles. 
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FIG.4 
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FIG.6 
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FIG.16 
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